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ABTOpBI'COCTaBI/ITeJ'H/II

Benunukun B.E. K.11.H.,I0IIeHT, TOLEHT Kadenpsl pyHIaMeHTaTbHON (GU3UKU U
HAHOTEXHOJIOTHH

Pabouas nporpamma mucuuruinabl «Mctopust GU3NKIM» COCTaBICHA B COOTBETCTBUU C
TpeboBaHusiMu DeepaibHOrO TOCYIaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApPTa BBHICIIETO
o0pa3oBaHus 10 HarpasicHHUO moarotoBku 44.03.05 Ilegaroruueckoe odopasoBanue (¢ AByMs
npoduasiMu TOATOTOBKHM), yTBepxkiaeHHoro mnpukazom MMUHOBPHAVKM POCCHUHU ot
22.02.2018 r. Ne 125.

HI/ICHI/IHHI/IHa BXOAUT B 4aCThb, Q)opMpreMon Y4aCTHHUKaMH O6p8.30BaTCJIBHLIX OTHO-

menuit bioka 1 «/{ucuunmnel (Moaynu)» U sBaseTcs 00A3aTeIbHON sl U3yUEHUS

I'ox Havana noaroToBkH (Mo yueOHOMY 11any) 2023
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[Tnanupyemsble pe3yabTaThl 00yUeHHUsI

MecTo JUCHUITIMHBI B CTPYKTYpe 00pa30BaTelIbHOM TPOrpaMMbl

O0beM U coaepxKaHue AUCHUIUINHBI

Y4eOHo-MeToAMuecKoe 00eCrevYeHne CaMOCTOSATENbHOW paboThl 00ydaro-
HIMXCS

@OoH/ OLEHOYHBIX CPEACTB I IPOBEICHMS TEKYIIEH U IPOMEKYTOYHOU
aTTecTaluu 10 JUCLUILINHE

Y4eOHO-MEeTOINYECKOE U PECYPCHOE 00ECTIeYeHNE AUCIUTUINHBI
MeTtonuyeckue yka3aHusi 10 OCBOEHUIO AUCLUIIINHBI

NupopMallnoHHbIE TEXHOJOTUM JUIsl OCYILECTBICHHUS 00pa30BaTEIbHOTO
nporecca 1o AUCUUIIINHE

MarepuanbHO-TEXHUYECKOE 00eCTIeueHrne JUCITUTIITUHBI
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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUEHUSA

1.1. leab v 3224 TUCUHUILIMHBI

Lenabp ocBoeHUs] TUCHUILUIMHBI: CO3/IaHHE HAyYHO—OOOCHOBAHHOIO OOIIEro mpei-
CTaBJICHUS O (pU3HKE KaK HAyKe, SBIISIONICHCS OCHOBON €CTECTBCHHOHAYYHOW KapTUHBI MUPA,
UMEIOLIEH SKCIIEpUMEHTANIbHYIO 0a3y, O €€ BOSHUKHOBEHUH U dTanax BOJIIOLIHH.

3agaun AUCHUNJIMHBI:

- 03HAKOMJICHHE C HCTOpHEH pa3BUTHSA, CTAHOBJICHHEM M SBOJIONMEH (u3nueckon
HayKH, ¢ OMorpausiMu BBIAIOUINXCS YIEHBIX — (DU3UKOB,;

- (hopMupoBaHNE OCHOBHBIX 3HAHHUM O BaKHEHIIMX (U3NYECKUX (DaKTax U MOHATHIX,
3aKOHAX U MPUHIUNAX (PU3UKU C YETKUM OIpEACICHUEM TPaHUIl, B IpeesiaX KOTOPBIX CIpa-
BE/UIUBBI T€ WU UHbIE PU3NYECKUE KOHIICTILIUU, MOJIEIIU, TEOPHH;

- OBJIAJICHUE 3HAHHUSIMHU OCHOBHBIX 3aKOHOB (PM3UKH, H UX POJH B (DOPMUPOBAHHUH CO-
BPEMEHHOM €CTECTBEHHO - HAYYHOU KapTUHBI MUPA;

- (opmupoBaHUE HAYYHOTO MUPOBO33PEHHUS CTYCHTOB.

B kypce 3arparuBaroTcsi METOIOIOTUYECKUE MTPOOIEMBI TEOPETUUECKON U IKCIIEPUMEH-
TAJIBHOU (DUBHKH.

Kypc 3HaKOMHT CTYy/IEHTOB C TEOPHEH U SKCIIEPUMEHTAILHOM OCHOBON BaXHEHIIUX (-
3UYECKUX OTKPBITUI, IOSIBIICHUEM HOBBIX TEOPHH, UJIEH, TIOHATHI, ITOKA3bIBAECT BKJIAJ OTEYE-
CTBEHHBIX U 3apyOEKHBIX YUCHBIX B Pa3BUTHE (DU3HKHU.

1.2. [Inanupyemble pe3yJbTAThl 00yUYeHHUs!

B pe3ynbraTe 0cBOeHMS 1aHHOM TUCIUILIMHBI Y 00y4aromuxcs GopMUPYIOTCS cie-
JYIOLIME KOMIIETEHINH:
YK-1. CnocobeH ocymiecTBIsATh NOUCK KPUTUYECKUI aHAJIN3 U CUHTE3 UH(OpMalLnH,
OPUMEHATh CUCTEMHBIN TOJXO0/1 AJIS peIIeHUs TOCTaBICHHBIX 3a7a4
ITK-1. Cnoco0OeH ocBauBaTh U UCIOJIb30BATh TEOPETUUECKUE 3HAHUS U IPAKTHUECKHE
YMEHUS M HaBBIKH B ITPEIMETHOI 00J1aCTH NPy pelIeHuH NpodecCHOHaIBHBIX 3a/1a4

2. MECTO JUCIHMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI

JlMcuuIuinHa BXOJUT B 4acTh, (JOPMHUPYEMYIO YYaCTHHKaMHM O0Opa30BaTENbHBIX OTHO-
mennit broka 1 «/{ucuumnmnel (Moaynu)» U ABISeTCA 00A3aTEIbHON ISl U3yUEHUS

Hucuumnuza «cropus Gpu3nKu» UCIONb3yeT 3HaHUS M YMEHHUs, OJIYyYEHHbIE B PAMKax
JuciuminHbel «OO01Iast U KcrepuMeHTanbHas pusznkay, «Teopus U MeTouKa MpernogaBaHus
(10763709709

HucuuruimHa «Mctopust Gu3nKu» sABJIsieTCss HEOOXOJUMbBIM OCHOBAHUEM JUIs YIITyOJeH-
HOT'O OCBOEHUS NUCUUIUIMH «Teopusi U MeToauKa npenojgaBaHus pusukun», «Teopus u MeTo-
JIMKA MpernoAaBaHus HHPOPMATUKI.

3. OFbEM U COAEPKAHUE JUCLHHUIIJIMHBI

3.1. O0beM TUCIHUTIIIHHBI

Komnuectso
Tloka3zarenb 00beMa TUCIIUTUIMHEI

O0BbEM OUCIHILIMHEI B 3a4ETHBIX €MHUIIAX 3
OO0BbEM JUCLMIUIMHBI B Yacax 108
KonrakTnas pabora: 64,2
Jlexmuu 32
[IpaxTuyeckue 3aHATHS: 32

U3 HUX, B (hOpME IPAKTUUECKON ITOIrOTOBKU 32




KoHTakTHBIE 4achl Ha MPOMEXYTOUHYIO aTTeCTalHUIO: 0,2
3aueT 0,2
CamocrosTenpHas paboTa 36
KonTpons 7,8

DopMOI TPOMEKYTOUHOM ATTECTALMH SIBISECTCS 3a4€ET — 7 CEMECTP.

3.2.Conepxxanue Q¥ CHUNTHHBI

o4yHas popMa 00y4YeHUs

HanmenoBanue pa3iesioB (TeM)
TUCHUILUIAHBI ¢ KPATKUM COJIepKaHueM

KoauuecTBo 4yacoB

Jleknun

HpaRanecmle 3aHATUSA

Oo6mree
KO0JI-BO

U3 HUX, B dop-
Me MpaKTH4e-
CKOH MOATro-
TOBKH

Tema 1. AuTHuHas Hayka. Pa3BuTue npencraBieHui
0 CTPOEHUU BellecTBa. [ 'eonieHTpuyecKas cucreMa
Mmupa. ['unoressl o nBmwxkennn 3emiu. [Ipocrpan-
CTBO U Bpems. Mexanuueckoe JBrxeHue. PaboTsl
Apxumena u I'epona.

Tema 2. Cucrema mupa KonepHuka u ee pa3BUTHE B
tpyaax x. bpyno, T. bpare, Kennepa, ['anunes.
Jloka3aTenbCcTBO BpallleHus: 3eMITU U €€ OpOUTallb-
HOTO JIBMKEHUS.

Tema 3. Co3nanue kiaccuueckoi MexaHuku. JKu3Hb
u TBopuecTBO M. HptoTOHA. AHanu3 paboThl yueHo-
ro "MaTeMaTH4ecKOoro Hayaia HaTypaJibHOU (uiio-
coun". Pons HptoTOHA B pa3BUTUH HU3NUECKOIT
Hayku. Co3/laHue TEOPETUUECKON MEXAHUKHU.

Tema 4. MonekynspHas ¢pu3uka u Ternjaora B 18 Be-
ke. Pa6oter /]. bivka u I'.B. Puxmana. XKu3up u
TBOpuecTBO M. JIoMoHOCOBa, ero padora "Pa3mpii-
JIEHUE O MPUYUHE TEIUIOTHI M X0oa".

Tema 5. Bo3HUKHOBEHHE U pa3BUTHE TEPMOJIUHAMMU-
ku. [Ipranun Kapro. OTKpeITHE 3aKOHA COXpaHe-
HUs U IpeBpalenus 3Hepruu P. Manepowm, J1.11.
Ixoynem u I'. I'enbmronbrem. Paboter P.
Knay3uyca u B. TomcoHa 1o cozanuto Mexanuye-
CKOW TEOPHH TEIJIOTHI.

Tema 6. MonekynspHas ¢gusnka B 19 Beke. Pa3pa-
00TKa KMHETHYECKOU Teopuu ra3oB. Co3gaHue CTa-
tuctuaeckoi ¢pusuku Jx. Makcsemnom, JI. bonbi-
MaHoM, [ 'n66com.

Tema 7. Pabota X. ['toiirenca "Tpaxtar o cBete".
Pa3BuTne BOJTHOBOM ONTUKYU B MEPBOM MoJIOBUHE 19
Beka. OTkpeiTue nHTepdepeniuu ceera T. FOHroMm.
Ontuka @penens. Counnenne O. Openens "Memy-
apbl 0 TU(PAKIMN CBETAY.




Tema 8. IlepBbie OTKPBITHSI B 00JIACTH AJIEKTPHUE-
cTBa M MarHetusMma. TBopuectBo b. @pankinHa.
OxcnepuMenTanbHoe oTkpeIiThe 1. Kynonom oc-
HOBHOT'O 3aKOHA 3JIEKTPOCTAaTUKUA. OTKPBITHE 3JICK-
Tpudeckoro Toka. Padotsr /. 'anpBanu, A. Bonbra,
B. Iletposa.

Tema 9. DneKTpoMarHeTusM B NepBO MoJI0BUHE 19
Beka. OTkpeiTHE X. DpcTena. DNeKTpOIuHAMUKA
Awmmnepa. [lepBbie ucciie0BaHUs TEKTPUUECKUX
ueneit I'. Omom. JXKusnb u TBOpuectBo Dapajes. Pa-
0o0Ta yueHoro "DKcrepuMeHTaIbHbIC UCCIEIOBAHUS
o anekTpuuectBy". OTkpbiTHE D.X. JleHeM obie-
ro MpaBuiia ONpeIeTICHUSI HAITPABICHUS UHYKIIU-
OHHOT'O TOKa.

Tema 10. Bo3HUKHOBEHME U pa3BUTUE TEOPUU DJIEK-
TpoMarHuTHOro noiid. JKu3Hp u TBopyecTBO Makc-
Bewia. [lodydyeHue SIEKTPOMAarHUTHBIX BOJH [
I'epuem. A.I'. CtoneroB — ryaBa nepBOM Hay4HOU
HIKOJIBI PYCCKUX (PU3UKOB. DKCIEPUMEHTAIBHOE J10-
Ka3aTeNbCTBO CYLIECTBOBAHUE CBETOBOIO JIABJICHUS.
Kuzup u tBOopuectBo I1.H. Jlebenena. M300perenue
paguo A.C. ITonoBbIM.

Tema 11. PazButue 31eKTpOAMHAMUKH JABHKYILIUXCS
TeJI U CO3JaHME 3JIEKTPOHHOU Teopuu. OnbiT Maii-
kenbcona-Mopmnu. Paboter I'. Jlopenna, Ix. Tom-
coHa, A. Ilyankape. )KusHp u TBOpuecTBO A. DMH-
mTeitHa, pabora ydenoro "K anexkrpoanHammke
JBIDKYIIMXCS cpen’.

Tema 12. Bo3nukHoBenue atomHou ¢usuku. OT-
kpeitusa B. Pentrena, A. bekkepens, [Isepa u Mapu
Kropu. I[IpoGiema TeniaoBoro M3aydeHUus U KBaHTO-
Bas runore3a M. Ilnanka. Pazsutue KBaHTOBOM T€O-
puu cBera A. DiHIITEITHOM, ero ctaThsa «O0 oaHOM
HBPUCTUYECKON TOYKE 3pPEHHUs], Kacarolleucs BO3-
HUKHOBEHHUSI W TIpeBpaimieHus cBeTa». OTKpbITHE
aToMHoro sapa 3. Pezepdopaom. XKuzub u TBOpUe-
ctBo H. bopa.

Tema 13. Co3gaHue KBaHTOBOM MeXaHHUKHU. PabOTBI
B. I'eitzenbepra, JI. Jle bpoiins, O. llpenunarepa, M.
bopHa, I1. lupaka, B. ITaynu.

Tema 14. Pa3Butue Qpu3MKH sapa U IJIEMEHTAPHBIX
YacTHUIl. YCIexu HaydHou mkoyibl D. Pesepdopna.
Kunsep u tBOopuecTBo 3. Pepmu. TBopuectBo U. n
@. Kommo-Kropu. Co3nanue ssaepHOi SHEPrETUKU U
TeXHUKU. OCHOBHBIE OTKPBITHS B (DU3UKE IIEMEH-
TapHbIX yactul. Pusuku naypearsl HoGeneBckoii
MIPEMHH.




Tema 15. PazButue ¢usuku B Hameil ctpane. A.D.
HNodde — rmaBa coBeTckoit mKobl HU3UKOB. TBOP-
yectBo C.M. BaBunoBa. OTKpeiTHE U OOBIACHEHHE
s dexra BaBumoa—YUepenkopa. XXu3Hb U TBOpUe-
ctBo U.B. KypuaroBa. OTKpbITHE CBEPXTEKYyUECTH 5 5 2
renus [1.JI. Kanuneii. Co3ianne KBaHTOBBIX I'eHepa-
topoB W.I'. BacoBeim u A.M. IIpoxopossim. [Ipo-
OiieMbl TepMosiiepHON 3HepreTuku. HepereHubie
npoOsieMbl ¢uznueckoil Hayku. OTBETCTBEHHOCTh
YUEHBIX 3a OyJylliee yeIoBeyecTna.
Tema 16. Co3gaHue KBAHTOBOM XPOMOJUHAMUKHU.
CranmaptHas Mojelb (U3MKK 3JIEMEHTApHBIX dYa- 2 2 2
CTHII.
Hroro 32 32 32
INPAKTHYECKASA IIOAI'OTOBKA
Tema 3aaHue Ha MPAKTHYECKYIO MOATr0- KOJIU4€eCTBO
TOBKY (A0KJIA/Ibl, IPEe3CHTALUN) 4acoB
Tema 1. AHTUYHasA HayKa. 1. Pa3BuTHeE npencTaBieHud IpEBHUX O 2
PazBuTue npencraBieHuit o dbopme 1 pazmMepax MaTepUATBLHOTO MUPA.
cTpoeHuH BemiecTBa. ['eonen- | Enunuie Bpemenu. Kanenaaps.
TpUUYECKas CUCTEMA MUPA. 2. AnTnuHas Hayka. Pa3Butue npencras-
I'unoTe3sl 0 IBMKEHUU 3€M- | JIEHUH O CTPOEHHUH BEILIECTBA.
mu. IIpocTpaHCcTBO U Bpems. 3. 'eonienTpuyeckas cucremMa Mupa. Apu-
MexaHnueckoe IBUKEHHE. CTOTEIb. MEXaHUUECKOE IBUKEHUE.
Pabotsr Apxumena u I'epo- 4. Pabotsl Apxumena u I'epoHa.
Ha.l
Tema 2. Cucrema mupa Ko- 1. H. KonepHuk. 2
[IEPHUKA U €€ Pa3BUTHE B 2.T. bpare.
tpynax JIx. bpyno, T. bpare, | 2. 1. Kennep.
Kemnepa, 'anunes. Jlokaza- | 4. I'. anunei.
TEJTHCTBO BpAIICHHs 3eMJIU U
ee OpOMTAIBLHOTO IBUKEHHUS.
Tema 3. Co3naHue kiaccuye- 1. XKu3nb u TBOpuecTBO HplOTOHA. 2
CKOM MexaHuKH. JXKu3Hp u 2. Ananu3 pabotsl Hetotona «Marema-
TBOpuecTBO M. Hpr0TOHA. TUYECKHUE Havaja HaTypajabHOU (Quio-
Amnanu3 paboThbl yUe€HOTro coum.
"MareMaTnuecKkoro Hadasua 3. PazButne MmexaHuku B 18 B.
HaTypajbHOH Quinocopun". 4. K. JIarpanx.
Pons HeroToHa B pazBuTnmn
¢duznueckoit Hayku. Co3na-
HHE TEOPETUYECKON MEXaHHU-
KH.
Tema 4. MonekynspHast pu- 1.Pa3BuTHE TEpMOMETPUH. 2

31Ka W TemioTa B 18 Beke.
Pa6otsr /I. baska u I'.B.
Puxmana. XKu3ub 1 TBOpUE-
c¢tBO M. JIoMmOHOCOBA, €ro
pabora "Pa3MpIliuieHHE O
MPUYHMHE TEIUIOTHI U X0JIoAa" .

2. 3apoxaeHre KaJOPUMETPHH.
3. M.B. JloMmOHOCOB.
4. Pa6ots! /1. bioka u I'.B. Puxmana.




Tema 5. Bo3HUKHOBEHHE U
pa3BUTHE TEPMOJUHAMHUKH.
[Tpunuun Kapro. OTkpsiTHE
3aKOHA COXPaHEHUs U Ipe-
BpauieHus sHepruu P. Maiie-
pom, JL.IL. Jbxoynem u I
['enpmromnsiem. Padotsr P.
Knaysuyca u B. Tomcona no
CO3JJaHUIO MEXaHUYECKOU
TEOPHUH TEIUIOTHI.

AW N =

. C. Kapno.

. b. Kimaneiipos.

. JI.. Menpaeneen
. B. Tomcon

Tema 6. MonekynspHas ¢u-
3uka B 19 Beke. Pazpabotka
KUHETUYECKON TEOPUU T'a30B.
Co3aHue CTaTUCTUYECKOM
¢uzuku [x. Makcsemiom, JI.
Bonermanom, I'noocom.

. Pabots1 JI. Bonbrimana.
. ’Kuzns u TBOpuecTBO /. Makcpemna.
. J. Tu66c.

Tema 7. Pabota X. ['toiirenca
"TpakTtat o cBetre". Pa3Butue
BOJIHOBOW OIITHMKH B IIEPBOU
nosioBuHe 19 Beka. OTKpbITHE
uHTepdepeHmu crera T.
KOnrom. Ontuka ®penens.
Counnenue O. @penens
"Memyapsl 0 nudpakuuu
CBETa».

AW N —

. X. T'roitrexc.

. T. FOHr.

. O. ®penernb.

. . bprocrep, 3. Maioc.

Tema 8. IlepBbie OTKpBITHS B
00J1acTH 3EKTpUYECTBA U
MarsHetusma. TBopuectBo b.
®paHKIMHA. DKCIIEPUMEH-
tanbHOoe oTKpbITHE LII. KyIo-
HOM OCHOBHOI'O 3aKOHa 3JIEK-
TpocTaTUKU. OTKPBITHE JJIEK-
Tpuueckoro Toka. Pa6otsr /1.
l'aneBanm, A. BonbTa, B.
IlerposBa.

AW =

. TBopuectBO b. dpankinHa.

. 1. Kynos.

. Pa6ote1 /I. 'anbBanm, A. BOJbThI.
. B. Iletpos.

Tema 9. DnekTpomMarHeTusMm B
nepBoil nosoBuHe 19 Beka.
OtkpeiTue X. Opcreaa.
OneKkTpoauHaMuka Ammepa.
ITepBble ucceq0BaHUs JIIEK-
Tpudeckux neneit I'. Omom.
Kusnb 1 TBOpuecTBO Papa-
nesi. Pabora yaenoro "Dxc-
NEPUMEHTAIbHBIE UCCIIEN0-
BAHUS T10 AJIEKTPUYECTBY .
Otxpertue 2.X. Jlenuem 06-
IIEro MpaBuiia ONPEeIICHUS
HalpaBJIeHUs] HHIYKIIMOHHO-
ro TOKA..

AW =

. A. Amrniep.

I, Om.

. XKu3np u tBOopuectBo M. Dapanes.
. 0.X. Jlenm.

Tema 10. Bo3HukHOBEHME U
pPa3BUTHE TEOPUU HIIEKTPO-
Mar"guTHOro 1noiist. JKu3He u

1.

HOHy‘ICHI/Ie SJICKTPOMAarduTHBIX BOJIH

I'. I'epuem.

2.

A.T'. CtoneToB.




TBOpYecTBO Makcseiia. [lo-
Jy4eHHUE 3JIeKTPOMArHUTHBIX
BosiH I'. I'epuem. A.I'. Crone-
TOB — I'JIaBa MEPBOM HAYYHOM
HIKOJIBI PYCCKUX (PH3UKOB.
DKCrepuMEHTAIIbHOE JI0Ka3a-
TEJNbCTBO CYLIECTBOBAHHE
CBETOBOrO JaBieHus. JKu3Hp
u TBopuectBo [1.H. JleOene-
Ba. M3o0perenue paauo A.C.
ITonoBeIM.

3. XKuzsb u TBopuectBo I1.H. Jlebenera..
4. U3o6perenne paauo A.C. [TomoBeim.

Tema 11. . Pa3zBurue siek-
TPOAMHAMMKY JBMKYILUXCS
TEJ ¥ CO3aHUE IICKTPOHHON
teopun. OnbIT MalikenbcoHa-
Mopmu. Pa6otsr I'. Jlopenna,
Jx. Tomcona, A. Ilyankape.
Ku3ub 1 TBOpUECTBO A.
OliHIITeiiHa, paboTa yueHOoro
"K sanexkrpoauHamMuke J1BU-
Kymuxes ten'.

1. OnbiT Matikenscona-Mopiu.

2. T'. Jlopenu.

3. A. Ilyankape.

4. )KuzHb 1 TBOpUECTBO A. DUHIITEHHA.

Tema 12. Bo3HUKHOBEHHE
aToMHOM pu3uku. OTKPBITUS
B. Pentrena, A. bekkepens,
ITeepa u Mapu Kropu. I1po-
0JieMa TEeTI0BOro U3JIy4EeHHUS
Y KBaHTOBas runores3a M.
IImanka. PazBuTne KBaHTOBOU
Teopuu cBeta A. DUHIITEH-
HOM, €T0 cTaThbsa «O0 oxHOM
IBPUCTUYECKOHN TOUKE 3pe-
HHS, Kacaroleicss BOZHUKHO-
BEHHUSI U MPEBPALICHUS CBE-
Ta». OTKPBITHE aTOMHOTO SI/1-
pa 3. Pesepdopaom. XKuzub u
tBOpuecTBO H. bopa.

1. OtxpeiTus B. Pentrena, A. bekkepens,
[Ibepa u Mapu Kropu.

2. M. IlnaHk.

3. 3. Pesepdopa.

4. ’Kuznsb u TBopuectBo H. bopa.

Tema 13. Co3ganue KBaHTO-
Bol Mexanuku. PaboTe B.
[eiizen6epra, JI. [le bpoiins,
. penunrepa, M. bopHa,
I1. lupaka, B. I1ayn.

[eiizenoepr.
[Ipénunrep.
Hupak.

1. B.
2.0.
3. 1L
4. B. ITaynn.

Tema 14. PazButne pusuku
A7Ipa 1 DJIIEMEHTapHbIX Ya-
CTHUIl. YCIEXU HAYYHOM IIKO-
as1 3. Pesepdopaa. XKuzub u
TBOpYecTBO O. DepMmu.
TBopuectso U. u ®. Konmo-
Kropu. Co3nanue siaepHoit
DHEPreTUKHU U TeXHUKHU. Oc-
HOBHBIE OTKPBITUS B PU3UKE
AJIEMEHTapHbIX yacTull. Pu-
3uKH jaypeaTsl HobGeneBckou

1. 7)Ku3znp u TBOpUecTBO O. Depmu.

2. TeopuectBo U. u ®. KXoamno-Kropu.

3. Co3panue sAepHON YJHEPTETUKH U TEX-
HUKH.

4. OCHOBHBIE OTKPBITHS B (PU3UKE JIe-
MEHTApPHBIX YacTULl (JOKBAPKOBBIN NEpH-
on).




IIPEMUMU.

Tema 15. PazButue Qpusmku B
Hamelt ctpane. A.®. Hodde
— IJIaBa COBETCKOM IIKOJIbI
¢usukoB. TBopuectBo C.H.
Bagunosa. OtkpeiTue u 00b-
scHeHue 3¢ dekra BaBumora—
UYepenkosa. JKu3Hb 1 TBOp-
yectBo M.B. Kypuarosa. Ot-
KpBITHE CBEPXTEKYUECTH T'e-
s I1.JI. Kanuneit. Co3na-
HUE KBAaHTOBBIX '€HEPATOPOB
N.T". bacosim u A.M. IIpo-
xopoBbIM. [Ipo6iieMsl Tepmo-
siaepHou s3HepreTuku. Hepe-
HIeHHBIE TPo0IeMbl r3nye-
ckoit Hayku. OTBETCTBEH-
HOCTh yUY€HBIX 3a Oyayiee
YeJI0BEYECTBA.

1. A.®. Nodde — riaBa COBETCKOM IITKOJIBI

(U3BUKOB.

2. TopuectBo C.U. BaBuiosa.

3. XKuznsb u TBOpuecTBO U.B. Kypuarona.
4. OtkpeiTHe cBepxTekydectu reaus I1J1.
Kanuneit. Co3nanue KkBaHTOBBIX I'eHEpa-
topoB W.I". bacoBeim u A.M. IIpoxopo-

BBIM.

Tema 16. Co3gaHue KBaHTO-
BOM xpomoaruHaMuKu. CTaH-
JapTHast MOJIeNb (PU3UKH
3JIEMEHTAPHBIX YACTHII.

1. M. 'enn-Maun.
2. H.
nu

3. JI. LBeiir.

4. CranmapTHas MOJeINb (PU3UKHU dJIEMEH-

TAPHBIX YAaCTHII.

H. Boronto6oB, b. B. Ctpymunckuit
A. H. TaBxennnse.

4. YYEBHO-METOJIMWYECKOE OBECIHEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYYAROILIIUXCHA
Tembl AJ151 CAMOCTOS- H3yuaemsble Bonpochl | KoamuecTBo DopMBbI caMo- MeTtoauuyeckue DopMbI
TEJbHOI'0 H3YyUYCHUSA qacoB CTOATENLHOM odoecreyeHns OTYETHO-
padoThI CTH
1.®OynnaMeHTaNbHBIE | DKCHEpUMEHTAIbHAS 3 Pabora ¢ nuTepa- Pexomennyemas Koncnekr,
B3aHMOJICHCTBH. ycraHoBKa bparun- TYPOH, CeTbIO nuteparypa. Pecyp- JAOKJIaN,
ckoro. Teopus Me- HuTepHer, KOH- cel UuTepHeT Mpe3eHTa-
TOMA. CyJnbTalluu, Npak- oy
THYECKHE 3a/1a-
HHA, IOATOTOBKA
JIOKJIJI0B U Tpe-
3eHTaIUH
2.0KcnepuMeHTanbHO | ONBITH M 3KCHEPH- 3 Pabora c nutepa- | Pexomennyemas Koncrnexr,
€ OlpeIENEHNe CKO- MEeHTalbHas ycTa- TypOid, CETbIO mareparypa. Pecyp- JOKIIaL,
pOcCTel ra3oBBIX MO- HOBKa DIIbAPHIUKA. WnrepHer, KoH- cbl nreprer [pe3eHTa-
HeKyH. CyJbTalllu, IpakK- s
TUYCCKHUC 3ada-
HHsA, TOAIOTOBKA
JIOKJIQJIOB U Tpe-
3eHTaIUH
3.0mbiTHI DyKO. Teopus metona ®y- 3 Pabora c nutepa- | PexomeHmayemas KoHcrekT,
KO 1 ITapaMeTphl €ro TypOfI, CCThIO JuTeparypa. Pecyp- JOKIand,
yCTaHOBKI/I I/IHTepHeT, KOH- ChbI HHTepHeT npe3eHTa-
CyJibTalllu, pakK- s
TUYCCKHUC 3ada-
HHs, IIOATOTOBKA
JOKJIAZIOB U MIpe-
3eHTaIHI
4.0nsrTe! JIebenena. OmeiTel JIebenena. 3 Pab6ora c nutepa- | Pexomennyemas Komncnexr,
Meroauueckue TYpOil, CEeTbIO nmurepatypa. Pecyp- JIOKJIAI,
prﬂHOCTI/I U CIIOCO- I/IHTepHeT, KOH- ChbI HHTepHeT npe3eHTa-
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OBl UX MTPEOOTICHHSL. CyIIbTalluH, IpaK- st
TUYCCKUC 3ada-
HUs, ITIOATOTOBKA
JIOKJIAZIOB U Mpe-
3eHTalui
5.0mnbITEl Maiikennb- OnTuyYecKuit uH- 4 Pabora ¢ nutepa- | Pexomengyemas KoHcrexr,
coHa — Mopinu. TepdhepoMeTp, KOH- TYpOii, CETbIO mutepatypa. Pecyp- JIOKJIa,
CprKHHH u Hapa— I/IHTepHeT, KOH- ChbI HHTepHeT npe3eHTa-
METpPH! YCTAaHOBKH. CYMBTALHH, IpaK- st
TUYCCKHUC 3ada-
HUA, IOATOTOBKA
JIOKJIAZIOB U Mpe-
3eHTalui
6.Karonnsie myuu. Omeiter Kpykca, 4 Pabota c iutepa- | Pexomenmyemas Koncrexr,
OtkpsiTue anektpona. | Jx.Jx. TomcoHa, TYPOH, CeTBIO nareparypa. Pecyp- JIOKINa,
HeppeHa. I/IHTepHeT, KOH- ChI HHTepHeT npe3eHTa-
CyJibTallnu, npakK- s
TUYCCKHUC 3aa-
HHA, IOATOTOBKA
JIOKJIAJIOB U Mpe-
3eHTalui
7.OmBITH TIO yCTa- OKcriepuMeHTaIbHAS 4 Pa6ota c nurepa- Pexomenayemas Koncrmekr,
HOBJICHUIO SIIEPHOM ycTaHOBKa Pezep- TYpOH, CeTbIO nuteparypa. Pecyp- AOKJIAN,
MOJIEIIN aTOMA. dopra. HntepHer, KOH- cbl lIHTEpHET MIpe3eHTa-
CyJbTalluu, MpakK- st
THYECKHE 3a/1a-
HHA, IOATOTOBKA
JIOKJIAJIOB U Mpe-
3eHTalui
8.BoJiHOBEBIE CBOI- Omnbitel ToMcOHA 1 4 Pa6ota ¢ nurepa- Pexomennyemas Koncrmekr,
CTBa 4YaCTHII. TaprakoBckoro. TYpOH, CeThIO nuteparypa. Pecyp- AOKJIaN,
HntepHer, KOH- cbl lIHTEpHET NIpe3eHTa-
CyJibTalluu, pakK- st
THYECKHE 3a/1a-
HHA, IOATOTOBKA
JIOKJIJIOB U Mpe-
3eHTalui
9.¥Yckopurenn. OT- OTKpBITHE HEUTPH- 4 Pa6ota c nurepa- Pexomennyemas Komncrmekr,
KPBITHE HOBBIX dJIC- HO. DKCHEPUMEHTHI TYPOii, CEThIO nuteparypa. Pecyp- OKJIak,
MEHTapHBIX YaCTHII. Peitneca — KoysHa. HHtepHer, Kon- cbt MuTeprer TIpesenTa-
KoHcTpyKIuu 1 OTKpBITHE HEWTPU- CyIbTalHH, IpaK- s
N N THYECKHE 3a/1a-
MPUHINIGI TeicTBUs | HO. Kommaiinep u
o HHS, TOATOTOBKA
yckopureneit. Ot- 0030H Xwurrca. JIOKNANOB 7 Tpe-
KpBITHE T — ME30HOB, 3eHTAIIiA
JIENTOHOB, aHTUIIPO-
TOHA. DKCHEPUMEHTHI
Peitneca — Koysna.
10.ITnankoBCcKHE Be- Hab6nronenus comn- 4 Pa6ota ¢ nutepa- Pexomengyemast Koncmexr,
JINYMHBI ¥ OCHOBHEIE HEYHBIX HEUTPUHO, TYPOid, CEThIO nurepatypa. Pecyp- JloKnax,
JTaIbl YBOJTIOIAH IJTAHKOBCKHUE BEJIH- VnTeprer, KoH- cel MnTeprer Hpe3eHTa-
Bcenennoit. [IpoGe- | 4nHBI ¥ MX 3HaYe- CYJIbTAILIH, TPaK- st
TUYCCKHUC 3ada-
MBI TIOMCKa M CBSI3W C | HHE, Teopus Bce-
o HUs, ITIOATOTOBKA
BHE3EMHBIMH IIUBH- JIEHHOM, OTKPBITHE U IOKIAZIO H IIpe-
mu3anusamu. [nas- Hcclie0BaHue 1ia- 3eHTAIHIA
HEeHUIme acTpOHOMH- HET.
4ecKre 00cepBaTopun
Poccuu u 3apybex-
HBIX CTpaH.
HUTOr'O 36

5. ®OHJ OLIEHOYHBIX CPEJACTB /IS NPOBEJAEHHMSI TEKVIIEN M

MMPOMEXYTOYHOM ATTECTAIIAU 11O JUCHUIIINHE

5.1. IlepeyeHb KOMIIETEHIIUI ¢ YKa3aHMEM 3TANOB UX (opMUpOBaHMS B Npolecce

0CBOeHHsI 00pa30BaTeJIbHOI MPOrpaMMbl
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KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Otansl OpMHUPOBAHUS

YK-1. CiocobeH ocymecTBIsITh TOUCK
KPUTUYECKHI aHAJIN3 U CUHTE3 HH(OpMaIu,
MPUMEHSATHh CUCTEMHBIN TTOJAXO/ JIJISl PEIICHHS

IIOCTABJICHHBIX 3aJa4

1. PaboTa Ha yueOHBIX 3aHATHSX.

2. CamocTosTenbHas padora.

IIK-1. CrmocoOeH ocBauBaTh U KCIIOIL30-
BaTh TEOPETHUUECKUE 3HAHUS U MPAKTUUECKUE
YMEHUS U HaBBIKH B IIPEIMETHON 00J1aCTH
IIPH PENIeHNUU TPO(ECCUOHATBHBIX 3a7a4

1. PaboTa Ha y4eOHBIX 3aHATHSIX.

2. CamocTosTenbHas padora.

5.2. Onucanue mokasarejied U KpPUTEpPHEB OLEHMBAHHWS KOMIIETEHIMI Ha pa3s-
JIMYHBIX 3Tanax ux GopMuUpoOBaHNS, ONUCAHNE IKAJ OLleHUBAHUS

OmnmcaHue noka3zaTenei

OuennBaemsle | YpoBeHb chopmupo- | Drtam HOpMHPOBAHUSL Kputepun Ikana
KOMIIETEHLIUU BaHHOCTHU OLICHMBAaHUSl | OLEHUBAHMUs
yK_l ToporoBsiit 1. Pabora Ha yueG- | 3HATbL -OTallbl Pa3BUTHS ¢dusu- IMpakruye- IIxana
HBIX 3aHATHSAX. 4ECKOH Hayku, Guorpaduyeckue | ckpe 3amaHms,
A@QHHBIC M OCHOBHBIC HAYYHBIC | nopppan mpe- OIICHUBAHUA
JOCTH)KEHHUs YYEHBIX KaK OJHO-
2. CamocrosATenbHasd | ro us 6330Bb}llx JIEMEHTOB LIt SeHTat Hpaieries
pa60Ta. pPa3BUTHS U MOAJEP)KAHUA I10- CKHX 3a1a-
3HABATEJIbHOM AaKTUBHOCTH 00Y- Huil, mKana
YaOLIUXCsl, CAMOCTOSATENBHOCTH,
MHHIMATUBBI, TBOPYECKUX CIIO- OLICHMBAHUA
coOHOCTeH, MOTHMBAlMU K 00y- TOKJIaa,
YEHHUIO;
YMeTh HCIOJIb30BaTh HCTOPHUIO IKasa ome-
CTaHOBJICHUSI U Pa3BUTHs (HU3H- HHBaHUA
YeCKOH KapTUHbl MMpa Ul
(opMHpOBaHHS €CTECTBEHHOHA- fpeseHTa-
YYHOIH KapTUHBI MHpa C LEIbIO LUU
OpraHM3aluM Pa3IHYHBIX BHJOB
JESATENPHOCTH OOyJaroImuxcs B
00pa3oBaTeIbLHOM nporiecce,
HANpaBICHHbIX HAa Pa3BUTHE HX
MO3HABATEIbHOH  AKTHBHOCTH,
CaMOCTOSITEIbHOCTH, MHHIHATH-
BbI, TBOPUYECKUX CIIOCOOHOCTEH,
MOTHBALMH K 00yIEHHIO
Hp 0}1BPIHyTLII71 1. Pabora Ha yqe6- 3HaTl>v -dTamnbl pa3BUTHS (U3H- HpaKTHlIe- Ikana
HBIX 3aHATHSIX. 9eCKoil Hayku, Guorpauueckue | cipe 3amaHms,
AAQHHBIC M OCHOBHBIC HAYYHBIC | jqpmgny mpe- OIICHUBAHUA
JOCTHXCHHUS yYCHBIX KaK OJ[HO-
2. CamocrosTensHas | ro us 633031,}1]: 5JIEMEHTOB JUIA SCHTAt, fpaieries
paborta. pa3BUTHA M HOJANEPKAHUS II0- HpAKTHICCKasl | cxux 3aza-
3HABaTENbHON akTMBHOCTH 00y- | [TOATOTOBKA Wi, mIKana
YaOIUXCS, CAMOCTOATEILHOCTH,
MHULMATUBBI, TBOPYECKUX CIIO- OLCHHBAHHA
COOHOCTEH, MOTHBALMH K 00y- NOKNIaza,
YEHHIO;
YMeTb HCIIOJIb30BaTh HCTOPHUIO likana one-
CTaHOBJICHHSI U Pa3BUTHS (HU3H- HUBaHUS
4eCKOH KapTHHBI MHpa Ui
(OPMHpPOBAHHS €CTECTBEHHOHA- TIpeseHTa-
YYHOM KapTHHBI MHpa C LEIbIO 1IN, IIKana
OpraHM3alUM Pa3IHYHBIX BHIOB OL[eHHBAHNA
IeATeNbHOCTH 00YJaroluXxcs B
00pa3oBaTEIbHOM nporecce, paKTUye-
HaNpaBICHHBIX Ha PasBATHE HX cKoif TIoJI-
HO3HABATENbHOH  AKTHBHOCTH,
TOTOBKH

CaMOCTOSTEIbHOCTH, WHUI[HATH-
BEI, TBOPYECKHX CHOCOOHOCTEH,
MOTHBALUH K 00y4EHHIO

BJIAJIeTh METOJAMKAMH HCIIOJIb-
30BaHUS 0a30BBIX 3HAHUH B
0o0nacTu (U3MKKM M ITaloB ee
pasButHs 11 (HOPMHUPOBAHUS
€CTECTBCHHOHAYYHOH KapTHHBI
MHpa KaK KaK OCHOBBI Ul Op-
TaHW3alUK Pa3IMYHBIX BUIOB
JEATEIBHOCTH  00yYaroLuXcCs,
HaNpaBJICHHBIX Ha pa3BHTHE W
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[O/UIEP)KAHHE MX IO3HABATEIb-
HOW  aKTHBHOCTH, CaMOCTOsI-
TENBHOCTH,  MHHWIMATUBBI U
TBOPYECKHUX CHOCOOHOCTEH

[1IK-1 Toporossii 1. Pabora Ha y4eO- | 3HaTh coBpemeHHbie KoHuen- |  [Ipakruye- Ixama
HBIX 3aHSITHIX. 1M1, TEOPHUH, 3aKOHBI 1 METObI CKHE 3a1aHus,
B 00macTH (GH3MKK M IHEpCrieK- JOKITal, mpe- OLICHUBAHUS
TUBHBIE HANPABJEHHS €€ Pa3BU- 3eHTAIHSA npaKTHye-

2. CaMoCTOATENbHAS | THs; 3HAYCHHME W B OOIIeil Kap-
paborta. THHE MHpa CKHX 3a/1a-
YMeTb JEMOHCTPUPOBATh MOHU-

HHM, IIKajga
MaHHE CTaHOBJEHHE COBPEMEH-
HOW eCTECTBEHHOHAYYHOW Kap- OLICHMBAHUA
THHBI MHpPa U poin (HU3HKHU B e NOKNIaza,
CTAQHOBJICHUH; CTPOMTbH MOJEIH
peabHBIX OOBEKTOB, SIBICHUI C HIKaja ome-
Y4ETOM MCTOPHU CTaHOBJICHHS U HUBAHUS
pasBuTHs  (yHIaMEHTAJIbHBIX
3aKOHOB  (PM3WKH; HPHMEHSITh Hpe3eHTa-

HH(GOPMALHOHHO- 1003051
KOMMYHHUKAIIMOHHbBIE ~ TEXHOJIO-
rud 1l 9¢GheKTHBHOTO pere-
HUS 337124 B npO(hecCHOHATBHON

JACATCIBbHOCTH
TTpoABHHYTHIi 1. Pabora Ha y4eO- | 3HATBH STambl Pa3BUTHS (QH- IIpaktuue- Ikana
HBIX 3aHATHSAX. 3WYeCcKOil Hayku, Ouorpadu- | ckue 3amaHus,
YECKHE JAaHHbIE U OCHOBHBIE | JOKIaM, Ipe- OLCHNBAHMS
2. CaMOCTOSTENbHAS Hay4YHbIC JOCTHIKCHHSA Y4e- 3CHTALMA, TIIpaKTu4e-
paboTa. HBIX KaK JJIEMEHTA 0a3OBBIX | NMPAKTUYECKAS | cxux 3aia-
KYJIBbTYPHBIX HeHHOCTeﬁ; IIOATrOTOBKA o
HUH, TIKaza
yMeTh HCHONB30BaTh 0azo-
BEIC 3HaHUS B obOnactu ¢u- OLICHMBAHUA
3uKH s (hOPMHUPOBAHHS OKJIaa,
€CTECTBEHHOHAyYHOW  Kap-
IKaJjia onue-
THUHBI MHUpa
BJajeTh METOIUKAMU HC- HUBaHUA
MOJIE30BaHUS 0a30BLIX 3Ha- TIpe3eHTa-
HUl B oOmactn ¢Qusuku u (MM, KaNa
OTalloB €€ pasBUTHUA A
(OpMHpOBaHUS  €CTECTBEH- OLCHUBAHM
HOHay4YHOW KapTUHBI MHpa B MpaKTHye-
npoQecCHOHATBHOM nesi- CKOIA TIOJ-
TCJIIBHOCTHU
TOTOBKH
Hanmmcanue moxana:
16-20 6annoB, ecnu cTyAeHT 0TOOpa3mi B poknaae 71-90% BeiOpaHHO# TeMbI
10-15 GaynoB, eciu CTYACHT 0TOOpa3wi B gokiaae 51-70% BeIOpaHHO# TeMbl
4-9 GasuIoB, eciu cTyIeHT oToOpa3mi B qoknazne 31-50% BeIOpaHHOM TEMBbI
0-3 6amtoB, eciu ctyneHT otoOpa3wmi B qokiazne 0-30% BBIOPAaHHOM TEMBI
BrinmonHeHue NpakTUYECKUX 3aaHui:
16-20 6amnmnos, ecim ctyneHt pemmin 71-90% oT Bcex 3amaHmid
10-15 6amnnoB, ecimm ctyneHT pemmin 51-70% oT Bcex 3amaHmid
4-9 6amoB, ecnu ctyneHT pentit 31-50% ot Bcex 3amaHuit
0-3 6ammoB, ecu ctyneHT pentt 0-30% oT Bcex 3amanuit
IIpe3enTanuu:
16-20 6annoB, ecnu cTyAeHT 0ToOpa3uia B mpe3enTtauu 71-90% BbIOpaHHON TEMBI
10-15 GannoB, ecnu cTyAeHT 0TOOpa3uia B pe3eHTtamu 51-70% BbIOpaHHON TEMBI
4-9 GanoB, eciM CTyICHT 0TOOpaswi B peseHTanuu 3 1-50% BBIOpaHHOM TeMBbI
0-3 6amtoB, eciu ctyneHT otoOpasmi B npe3enTaruu 0-30% BBIOpaHHON TEMBI
Ikana oneHMBaHUsI NPAKTHYECKOHN MOATOTOBKH
\ Kpurepun oueHnBanus \ Basbl
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BBICOKAasi aKTUBHOCTh Ha MPAKTUYECKOM MOJTOTOBKE, CIETAHO J10CTa- 5
TOYHOE KOJIMYECTBO MPE3CHTAITUH U JIOKJIAIOB, TIPEICTABICHBI BCE
KOHCTICKTHI JICKIIMI C PUCYHKAMHU U WIUTIOCTPAIUSIMU

CpeaHsAsad aKTUBHOCTb Ha HpaKTquCKOﬁ noATr0TOBKE, CACIaHO A0CTa- 2
TOYHOC KOJIMYCCTBO Hpe3eHTaL[I/Iﬁ " JOKJIa0B, NPCACTABJICHBI HC BCC
KOHCIIEKTHI JICKIH C PUCYHKAMU U WJUIXOCTPpALUAMU

HHU3Kasa aKTUBHOCTH Ha HpaKTquCKOﬁ IOAT0OTOBKE, HE BBIIIOJIHCHO 0
H€O6XOI[I/IMOC KOJIMYECTBO Hpe?)eHTaI_II/Iﬁ H JOKJIAa0B, IMPCACTABJICHBI
HE BCC KOHCIICKTHI JIGKI_IPII;'I, OTCYTCTBYIOT PUCYHKHU U WJLIIOCTPALIUA

5.3. TunoBble KOHTPOJIbHBbIE 32IAHUS WIM MHbIE MATEPUAJIbl, HEOOXOAUMbIE JIs
OLIEHKM 3HAHMI, YMeHMIi, HABBIKOB U (WJIHN) ONbITA JeATEJbHOCTH, XapaAKTEePHU3YIOIIHX
Tanbl (POPMUPOBAHUS KOMIIETEHHWI B Mpolecce OCBOCHUS 00pa3oBaTe/IbHOM NpPo-

rpaMmmabl

3adanue na npaKmu4ecKyo n0020moGKy

IIpumeps! 3axanuil

No Tema

[Tpumeps! 3ananuii

Mexannueckas
KapTUHA MHUpa

Al. MarepuanbHas TOYKa MacCot 2 KI' IBH)KETCS MO ACHCTBUEM CHIIBI CO-
TJIACHO yPAaBHEHHUIO!

S=Ct*>+Dt+B,
rae C=1 M/CZ, D=-0.2 m/c’. HaiiTi 3Ha4eHye 3TOi CHUIbI B MOMEHT BpEMEHU 2
c u 5 c. B xakoit MOMEHT BpEMEHH CUJIa paBHA HYJIO?
A2. HeGomnpuiolr kaMeHb OpOCHIIM C POBHOM T'OPHU30HTAIBHON HMOBEPXHOCTH
3eMJIH IO/ YTJIOM K TOpH30HTY. Ha Kakyro MakCHUManbHYIO BBICOTY HOTHSIICS
KaMeHb, eciIM 4epe3 2 ¢ nociie Opocka ero CKoOpocTh Oblila HarpasjieHa TopH-
30HTAJIBHO?
A3. ABTOMOOWMITE Maccoit 2 T HOJHUMAETCS TI0 IIocce, HMeroIneM YKiIoH 0.5,
nof neficteueM cwitbl TAru 7 KH. Haliti yckopeHne aBTOMOOWIIS, CIUTAs, YTO
COIIPOTHBJICHHE JIBM)KEHHIO HE 3aBHCUT OT CKopocTu u cocrasisier 0.1 or
CHJIBI peakLuM Omophl. (Vkaszanue: yKIOHOM HA3bIBACTCSl CHHYC yIJIa HAKJIO-
Ha TUIOCKOCTH K TOPU30HTY).
A4. ]IBe TeneXKH ABWXKYTCS HABCTpPEdy APYT APYTY ¢ OAMHAKOBBIMH IO MO-
IO CKOpocTsIMU v. Macchl Tenmesxkek M u 2m. Kakoit OymeT ckopocTh IBH-
JKEHUSI TEJIeXEK Iocie MX a0COIOTHO HEYNpYroro CToNkHoBeHHs. Onperne-
JIUTH TETJIOBBIEC TOTEPH B PE3YNIbTaTe COyIapEeHusI.
AS. K xoHIIaM TOPH30HTAIBHOTO CTep kHA JmruHOH 0.9 M 1 Maccoit 2 kT moJ-
BEIIIEHBI J[Ba TPpy3a: ClIeBa — Maccou 2 Kr, crpaBa — Maccoit 3 kr. ['ne cnenyer
MOJIIEPETh CTEPKEHB, YTOOBI OH OCTABAJICSI B PABHOBECHHN?
A6. lap pagmycom 10 cM u Maccoit 5 kr Bpamaercss BOKpYT OCH CHMMETPHUH
COTJIACHO YPaBHEHUIO!

@=A+Bt* +Ct?,
rae B=2 paa/cz, C=-0.5 paﬂ/c3. HaiiTn MOMEHT cuii, NeHCTBYIOMNX HA IIap,
gepes 3 c.
B1. MatepuanbHas TOYKa IBHXKETCS IO TUIOCKOCTH COTJIACHO YPaBHEHUIO:

r=Ati +Bt"j.
Hamucats 3aBHCHMOCTH U(t), u(t), a(t), a(t).
B2. Ha rope ¢ yriom Hakiaona 30° GpocaroT rOpPH3OHTANBHO ¢ HAYAIBHOI
ckopocTblo 15 M/c. Ha KakoM paccTOSIHMM OT TOYKM OpocaHus BJOJb
HaKJIOHHOH TuI0CcKOCTH OH ynaner? (Vkasanue: paccrosHue OT Mecra Opoca-
HUS JI0 MECTa NaJieHus1 Belpaxkaercs 1o Teopeme [Tudaropa yepes nanbHOCTH

MOJIETA U €T0 BBICOTY).
B3. JIBa Tena MmaccaMu 6 Kr u 4 Kr, CO6JUHEHHbIE HEBECOMOM, HEPACTSHKUMOMN
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HUTHIO, JISKaT Ha TOPH30HTAIBHON MoBepxHOCTH. K epBoMy Temy mpuioxe-
Ha cwrta 50 H, oOpasyiomas ¢ TOPU30HTOM yroJi, TaHreHc kotoporo 0.75.
Haiitn crty, HaTsDKeHHS HUTH M yCKOPEHHUE Tell, €CITi KO3(PQHUIIMEHT TPeHHs
ux o noBepxHocTs 0.5.
B4. Bpycok maccoit 600 1, TBIKYIIUICS CO CKOPOCTBIO 2 M/C, CTaJIKUBACTCS
C HeMoJABWXXHBIM Opyckom Maccoit 200 r. Kakoit Oyzer ckopocTh nepBoro u
BTOPOro OpYCKOB IOcje coynapeHusi? YIap cyuraTth HEHTPaIbHBIM M abco-
JIIOTHO YIPYTHM.
BS. B rnaakuii BBICOKMN TMIMHAPUYECKUI CTaKaH C BHYTPEHHUM pPaAyCcOM
R momermarot kapaumamt uiaHoM | 1 Maccoit m. C kako#l cuioi IeiicTByeT Ha
CTaKaH BEPXHHUH KOHEI KapaHjama?
B6. Ha onHOponHBINM CIUIOIIHOM LMIMHIPUYECKUHM Baj pagiuycoM 5 cM U
Maccoil 10 kr HaMoOTaHa Jerkas HUTh, K KOHIy KOTOPOH NPUKPEIUIEH IPy3
Maccoit 2 xr. Onpenenurs:
1) 3aBUCHMOCTb NepeMeIleH s Ipy3a OT BPEMEHU;
2) 3aBUCUMOCTb MOZYNS YIJIOBOTO IEpeMEIICHUs Bana OT Bpe-
MCHH;
3) TaHTeHIMAJbHOE U HOPMAJbHOE YCKOPEHHUS TOYeK, HaxoJd-
IIMXCSI Ha TOBEPXHOCTH Bajia yepe3 | ¢ mocie Hauvana JIBHKE-
HUSL.
C1. [IBmxeHre MaTepualbHOM TOUKH 3a/1aHO YpaBHEHUEM
r= A(i cos wt + Jsin a;t)
rne A=0.5 M, o=5 pan/c. Haueptutp TpaekTopuio TOYKH. OUpeneanTs MO-
IyJdb CKOPOCTH U MOAYJIb HOPMAIbHOTO
YCKOPEHHSI.
C2. HakioHHas MJIOCKOCTh NEPECEKaeTCsl C
TOPH30HTANBHON IUIOCKOCTBIO MO TPSMOM
AB. Vron mexay miockoctsivu o=30°. Ma-
“ JICHbKas IIaii0a HauMHACT ABIDKEHHE BBEPX
M0 HAKIIOHHOW IUIOCKOCTH W3 TOYKH A C
HavyallbHOW CKOPOCTBIO Up=2 M/C TOA YIJIOM
B =60° k mpsivoii AB. Haiiti MakcHMalbHOE
paccrosare H, Ha KoTOpOe maiida ymamurcs
oT TpsiMoit AB B XoJie ToIbeMa 110 HAKJIOHHOU IDIOCKOCTH. TpeHueM maiosr
0 HAKJIOHHYIO IUIOCKOCTh TpeHeOpeub. (Vkazanue: MPOEKIHS YCKOPEHHS
cBOOOJTHOTO MAaJeHHS Ha IUIOCKOCTH, 0 KOTOPOH NPOMCXOAMT JIBUKEHHE,
pasna ¢ Sin ).
C3. HeBecomplii 070K yKpeIjeH Ha BepIIMHE HAKJIOHHOHW IJIOCKOCTH, CO-
CTaBJISIFONIEH C TOPU3OHTOM YTOJI 30°. I'upst maccoit 1 kr, coeMHEHHAs C TH-
pelt 2 KT HeBeCOMOM, HepacTsHKUMON HUTBIO, IEPEKUHYTON uepe3 OJIOK, Mo I-
HHUMAaeTcsl M0 HAKJIOHHOM MiockocTH. HaliTu yckopeHue, ¢ KOTOpbIM JBUTa-
I0TCS TUPH, U HaTsDKeHHne HUTH. TpeHueM B OJIoke peHedpeyb.
C4. He06obli10€ TelI0 COCKANB3bIBAET ¢ BBICOTHI Ny 6€3 TPEHUsI 110 HAKIIOHHO-
My KeJo0y, a 3aTeM IBHXKETCS 10 «MEPTBOH meTiie» pagmycoM R. Ha kakoit
BBICOTE TEIO OTOPBETCA OT MOBEPXHOCTU HETIU? BBICOTY OTCUMTHIBAIOT OT
HIDKHEH Touku ey, TpeHueM B cucteMe mpeHeopeus. (Vkazanue: B TOUKe,
TJIe «TEJIO OTOPBETCS OT METIIMY», CUIIA PEAKIHsI OTIOPEI paBHA HYIIIO).
C5. OxHOpomHast JocKa mpucTaBieHa K creHe. [Ipyn kakoM HauMEHBIIEM yTiie
MEXIy JOCKOW M TOPU30HTAIBHBIM ITOJIOM JOCKA COXPAHUT PaBHOBECHE, €CIIN
Ko3pPHUIUEHT TpeHUsI MeXay Iockoi u mojoM 0.4, a MEXTy HOCKOH M cTe-
Hoit 0.57
C6. IBa tena maccamu 0.25 xr u 0.15 xr cBs3aHBI TOHKOH HHUTHIO, TIEpeOpPO-
IIeHHOW uepe3 Ook. biok ykpemeH Ha Kpaio TOPHU30HTAIBHOTO CTOJA, IO
MOBEPXHOCTU KOTOPOTO CKOJB3UT HepBoe Teno. C KakUM yCKOPEHHEM JIBU-
JKYTCSl Tela W KAKOBHI CHJIBI HATSDKCHUS HHUTHU IO 00€ CTOPOHHBI OT Oyioka?
Koaddumment tperus tena o moBepxuoctu croia 0.2. Macca 6ioka 0.1 kr u
€ro MOKHO CYMTAaTh TOHKOCTEHHBIM JIMCKOM. Maccoil HUTH U TpEeHHEM B OJ10-
Ke NpeHedpeyb.

DJIeKTpOMarHuTHas
KapTUHA MHUpa

Al. JIBa ToueuHbIX 3apsja +0 U +4( HaXOIATCS Ha HEKOTOPOM PacCTOSIHUU
JpyT OT Apyra. 3apsabl IPUBEIN B COPUKOCHOBEHHE. Bo ckoibKo pa3 HeoO-
XOANMO YBEJIMYUTH PACCTOSHUE MEKAY HMMH, YTOOBI CHIIa B3aMMOJCHCTBHSA
MEKAY HUMH OCTaJIach MPEXHEH?
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A2. TIbUTHHKa, HMEIOMas TTOIOKUTEIbHBIN 3apsia 107 Ki u maccy 10° kr,
BJIETENIa B OJHOPOJHOEC MAarHUTHOE II0J€ BAOJIb €r0 CHJIOBBIX JIMHHH C
HadainbpHOU ckopocThio 0.1 M/c 1 mepeMecTiiachk Ha paccTosaue 4 cMm. Kakoi
CTana CKOPOCTb MBLIHHKH, €C/IH HANpsykeHHOCTh moms 10° B/m? JleiicTBreM
CHUJIBI TSKECTH NpeHeOpeyb.

A3. IIpu noaKIIOUEHUH K UCTOYHUKY TOKA PE3UCTOPA C IJIEKTPUUYECKUM CO-
npotusiieHreM 2 OM cuila TOKa B AJIEKTpHYECKOi 1enu Obliia paBHa 2 A. [pu
MOJKIIOUEHNH K UCTOYHUKY TOKA PE3UCTOPA C IIEKTPUUECKUM COINPOTUBIIE-
Huem 1 OM cuia B 3JICKTpUUECKOi 1enu Obuta paBHa 3 A. Omnpenenuts DJ]C
Y BHYTPEHHEE CONPOTHUBIICHNE NCTOYHHKA.

A4. Kax M3MEHHTCS 9acToTa OOpaIIeHus 3apsHKCHHOW YacTUIBI B OJHOPOJI-
HOM MarHUTHOM II0JIC TIPH YBEJIMYEHUHN €€ CKOPOCTH B N pa3?

AS. Tpaucdopmarop noHmkaer Hanpsbkerue ¢ 240 B mo 12 B. Bo ckombko
pa3 4MCIIO BUTKOB B MEPBHUYHOHN KaTyIIKE OTIMYAETCS OT YHCIIA BUTKOB BO
BTOPUYHOU?

B1. JIBa Toueunsix nosoxkutenbHbIxX 3apana 200 uKn u 400 uKn Haxoastes B
BakyyMe. OrmnpenenuTs BeNWYHHY HANPSDKEHHOCTH 3JIEKTPHUUECKOTo I0JIs
9TUX 3apsA70B B TOYKE, PACIOJIOKEHHOM Ha NpPSAMOM, COCAUHAIOLIEH 3aps/ibl,
Ha PacCTOSHUM 2.5 M OT NEepBOTo 3aps/ia U Ha PacCTOSHUH B 2 pa3a OoJblIeM
0T BTOPOTO 3apsa.

B2. B 0omHOPOIHOM 3JEKTPHUYECKOM II0JIe HampspkeHHocThio 200 B/M Hemo-
JIBUYKHO «BUCHUT» IBUIMHKA, 3apsia koTopoil 40 HKi. Yemy paBHa mMacca mbl-
JUHKA?

B3. Pesucropsl moo4epeHO MOAKIIOYA0T K HCTOYHHUKY ITOCTOSIHHOTO TOKa.
ConpoTUBJIEHHS PE3UCTOPOB COOTBETCTBEHHO paBHBl 3 OM u 12 OM. Mou-
HOCTb TOKa B PE3UCTOpax OAWHAKOBa. YeMy paBHa cHila TOKA B IIEHH?

B4. YuacTok mpoBOJHMKA HaXOJUTCSA B MAarHUTHOM IOJIe, HHAYKIUS KOTOPO-
ro 50 mTn. Cuna 31eKTpHUECKOrO TOKAa, MPOTEKAIOLIETro IO NMPOBOAHUKY,
paBHa 10 A. [Ipu nepemernieHny NpoBOJHUKA HA § CM B HAIpaBJICHUU JeH-
CTBHSI CWIIbl AMriepa mojie coBepiiaet padoty 0.004 J[x. Uemy paBHa mjvrHA
ydacTka mpoBojgHHUKa? [IpOBOJHHMK PacHoOOkKEeH MEPHEHIUKYIISIPHO JUHUSIM
MarHMTHOHM WHITyKIWH.

BS. HampsoxeHnne Ha KOHI[aX MEpBUYHON 0OMOTKH TpaHcdopmaropa 127 B,
cuna Toka B Hell 1 A. HampsbkeHne Ha KOHIIAX BTOpHYHOU oOMOTKH 12.7 B,
cuna Toka B Hell 8 A. Uemy pasen KI1J] Tpancdopmaropa?

C1. B nByx BepmmHax (Toukax 1 U 2) paBHOCTOpOHHE-

TO TPEYTOJIbHUKA CO CTOPOHOM @ TIOMEIIEHBI 3apsiibl +( 20 2

u -2q (cM. puc.). OnpenenuTb HANPSHKEHHOCTh JIIeK-
TPUYECKOTO TIONS B TOYKE 3, SBISIOIIEHCS TpeThei
BEPIIMHOM 3TOT0 TPEYrojpHUKa. M3BeCTHO, YTO TOUEU-
HBIiT 3apsi/l (| CO3ACT Ha PACCTOSHUM ¢ DICKTPUYECKOS ¢
OJIC HATIPSKEHHOCTHIO 10 MB/M.

C2. Ha Hen3BeCTHOM TUIaHETE ISl U3MEPEHUSI YCKOPEHHsI CBOOOTHOTO Tajie-
HUS UCIIOJIb30BAJIM MaJIeHbKUM mapuk Maccoi 1 1 u 3apaaom 2.5 mxKi. Oxa-
3aJI0Ch, YTO B TOPU30HTAILHOM IEKTPUUYECKOM IOJ€ HanpskeHHOCThI0 2000
B/M HHTB ¢ IOABEIIEHHBIM Ha HEW MaJIeHBKUM IIAPUKOM OTKJIOHHMJIACh Ha 45°
oT BepTHKanu. [1o 3TUM JaHHBIM ONpEAENNTH YyCKOPEHHE cBOOOJHOTO maje-
HUS Ha TUIAHETe.

C3. K ogHOpOJHOMY MEIHOMY HMINHAPHUECKOMY MPOBOAHUKY ATHHOM 10 M
TIPHJIOKUIIN Pa3HOCTH MOTEHIHanoB 2 B. OnpenenuTs MpoMexXyToK BpeMeHH,
B TE€YEHHE KOTOPOTO TeMIlepaTypa mpoBoaHuka moseicutcs Ha 10 K. U3me-
HEHHEM COTIPOTHBIICHUS MIPOBOTHHUKA M PACCEMBAHNEM TeIjIa IIPH €ro Harpe-
BaHUU TipeHeOpeus. [ImotHoCTh Menu 8900 KF/M3, yAETbHOE COTPOTHBIICHNE
MeIH 1.7-10® Owm-M, yaenbHas TerioeMkoctb Menn 380 Jx/kr-K.

C4. T'opr3oHTaNBHBIA MPOBOIAMNN CTEP)KEHb MPAMOYTOJIBFHOTO CEUCHHS
MOCTYTIATENIFHO JIBIXKETCA C YCKOPEHHEM BBEpX IO TJIAAKONW HAKIOHHOU
IIOCKOCTH ¢ yrioM HakaoHa 30° B OJHOPOIHOM MArHHTHOM I0jie (BEKTOP
MarHuTHON MHIYKLUU HaNpaBlieH BEPTHUKAJIBHO BBEPX, €T0 MOAYIb paBeH (.2
Ti). Ilo crepxHio nporekaeT Tok 4 A. OTHOLIEHHWE Macchl CTEPXKHS K €ro
umee 0.1 xr/Mm. OnpenesnuTb yCKOPEHUe, C KOTOPBIM JIBHXKETCSI CTEPIKEHb.
C5. MenHoe KOJIbLIO U3 MPOBOJA AUAMETPOM 2 MM PACHOI0KEHO B OJHOPOI-
HOM MarHUTHOM I10JI€, MATHUTHAs. MHAYKIKS KOTOPOTO MEHSETCS [0 MOAYII0
co ckopocthio 1.09 Tn/c. TIMOCKOCTh KOJIbIIA TIEPICHIUKYISIPHA BEKTOPY

16




MAarHuTHOM MHAYKUWU. YeMy paBeH AuameTp KOJIbIla, €CIM BOSHUKAIOIIHNKA B
HEM WHIYKIMOHHBIH TOK paBeH 10 A? VYnmenbHOe CONPOTHUBICHHE MEIU
1.72.10° Om-m.

CoBpemennas ¢u-
3U4ecKasi KapTHHA
Mmupa. OnTuka.
CrenuanpHast T€o-
pHsl OTHOCUTEIIHHO-
ctu. Pu3nka aroma
¥ aTOMHOTO si/Ipa

Al. Onpenenuth yBeIHM4YeHHE, TaBaeMoe JIMH30H, (POKyCHOE pacCTOSHUE KO-
Topoii paBHO 0.13 M, ecim mpeAMET OTCTOMT OT Hee Ha 15 cM.

A2. OmpenenuTh JUIMHY CBETOBOM BOJIHBI Ul JIMHUM B AW(GPAKIHOHHOM
CHEKTpe TPEThero MOpsIKa, COBMAAAIONICH C JIMHHEH 4eTBEPTOTo MOpsaKa C
JUTMHOM BOJHBI 510 HM.

A3. Dueprus mokos npotona pasHa 9.4-10° 5B. Ha cKOIBKO TOJTHAS SHEPrHs
MPOTOHA MIPU CKOPOCTH NMpoToHA 0.6¢ MPEBOCXOIUT €r0 IHEPTHUIO MOKOA?

A4. DHeprus nepBoro ¢otona B 2 pasza Oosblie sHepruu Broporo. Bo ckoins-
KO pa3 OTIIMYAIOTCS UMITYJIbCHI 3THX (POTOHOB?

AS5. B navanbHbIi MOMEHT BpeMeHH Obuto 1000 aTOMHBIX siiep M3oTomna ¢
MEepHOIOM Tmoypactaga 5 MUH. CKOJIBKO SIIEp 3TOTO M30TOMA OCTAHETCS He-
pacmaBmmmucs gepes 10 muna?

B1. Ha sxpaHe ¢ mOMOIIBI0 TOHKOH JHH3HI ¢ (oKycHBIM paccTossHueM 30 cM
MOJY4CHO YEeTKOE H300pakeHHWe INpeaMeTa C TPEXKPaTHBIM YBEIMUCHHEM.
KakoBo paccTosiHHe OT IpeaMeTa 10 SKpaHa C ero n3o0paxeHnem?

B2. /Tudpakuuonnas pemerka umeer 120 mrpuxoB Ha 2 mMm. Haiitu miuny
BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, MaJalolero Ha PEeUIeTKy, eClIH MEepBbIif
MaKCUMYM HaOJII01aeTCs 0] YIJIoM, cuHyc KoToporo 0.06.

B3. Kpacnas rpanmma dorosddexra Hekotoporo meramia 6-10 ', Haiitn
YacTOTY MaJalolIero CBETa, €CJM BBUICTEBIINE C MOBEPXHOCTH MeTaiia ¢o-
TO3JIEKTPOHBI TIOJHOCTBIO 33/I€PKUBAIOTCS CETKOM, IMOTEHIIMAlI KOTOpOil co-
cTasiser 3 B.

B4. PrytHas nammna umeet mMomHocTh 125 BT. Ckoibko KBaHTOB CBeTa HC-
MyCKAETCsl €KECEKYHIHO NPHU U3IYUYEHUH C JUIMHOM BOJIHBI 579 HM?

BS. Ilepuon nonypacnaga ctpoHus 29 net. Yepes CKOJAbKO JIET NPOU30UIET

pacnian 7/8 oT mepBoHauaNbHOTO UKCTA PATHOAKTHBHBIX sep?

C1. B 1HO BOJOEMa BEepTHUKAIBHO 3a0WTa CBast IIIMHOM 3 M Tak, 4TO €€ BepX-
HUHM KOHELl HaxoJIuTcs moj Boaod. HallTu nyiMHy TeHu OT cBau Ha JHE BOAO-

M 0
€Ma, eCJIH yToJl TIaJICHHS COTHEUHBIX JTy4dell Ha TOBEPXHOCTh BOJBI paBeH 30",

rokasatens npenomierns soms 4/3.

C2. Kako#i HanOoNMpIINH MOPSIOK CHEKTPa MOXKHO HAOIIOIATH C MOMOIIBIO
TupakIHOHHON pemieTkH, uMeromei 500 mTpuxoB Ha 2 MM, NPH OCBeIle-
HHUH €€ CBETOM JUTMHOHN BOJHBI 720 HM?

C3. B aByx ombitax 1o (GpoToddhdexTy MeTaundeckas miacTuHa 00yJanach
cBeToM ¢ jutuHaMu BoaH 350 HM u 540 HM. MakcuMmanbHas CKOPOCTh (OTO-
3JIEKTPOHOB B MIEPBOM OIBITE ObIIa B 2 pa3a Gonblie, 4eM Bo BTopoM. Kakosa
paboTa BbIX0O/ia C HOBEPXHOCTH MeTaa?

C4. MoHOXpoMaTHYECKUN yYOK HapajiebHbIX JyYel cO31aeTCsl UCTOUHU-
koM, KoTopbiii 3a 810" ¢ m3myuaer 5-10' (oronos. DOTOHBI MAMAIOT 1O
HOpMaJI Ha IUIOMIaAKY miomassio 0.7 cm? u cosnaror masnenue 1.5-10° Ta.
ITpu stom 40% ¢oToHOB OTpaxkaeTcsi, ocTallbHble noriomatotcsa. Ompene-
JIMTH JUINHY BOJIHBI H3ITy9YEHUS.

CS. Kaxast ons (B HpoLEHTax) paJdOaKTHBHBIX sJIep OCTaHETCsl Hepaclas-
1ielics yepe3 MHTepBall BpeMEHH, PaBHBIH ABYM IlepHoOaM rojrypacnajia?

CoBpemenHas (u-

3UuecKas KapTHHa

mupa. Mosnekysip-
Has Qu3MKa

Al. 13 OamnoHa co cxaTeiM BopopoaoMm obobemoMm 10 1 BeITekaer ras. [Ipu
TeMIIeparype 7°C MaHoOMeTp mokasbiBaeT 50 atM. Uepes HekoTOpoe Bpems
npu Temneparype 17° C MaHOMETp mOKasa Takoe e JaBieHne. Kakas Macca
raza ynuia u3 6annona? MonsipHas Macca BOopoja 2 T/MOJb.

A2. BaHHY BMECTUMOCTBHIO 85 11 HE0OXOJMMO 3aMOJHUTH BOJOW, UMEIOIIEH
temneparypy 30° C, ucrons3ys oy mpu 80° C u e npu Temmeparype -20°
C. OmpenenuTh Maccy Jib/ia, KOTOPBIN CIEIyeT MOJIOKHUTh B BAaHHY. Y IeTbHAs
TerioeMKocTh Boabl 4200 Jhx/kr-K, ynenpHas Temiora miaBieHus jibaa 336
k/IX/Kr, yaenbHas TerioeMKocTh Jibaa 2100 Jx/kxr-K.

A3. Jlnst Harpeanus Ha snekrporumtke or 20° C 10 KHIEHHS TOTPe6OBAIOCh
21 mMuH. CKONBKO BPEMEHH TIOCIIE 3TOTO HEOOXOAMMO IS ITOJIHOTO HCIape-
HUs BOJbI? Y aenbHas TerioeMkocTh Boabl 4200 [Ix/kr-K, ynensHast TerioTa
napoo6pazoBanus 2.3 MJx/Kr.

A4. Temmneparypa HarpeBaTelss WACAIBHOTO TEIUIOBOro nsuratens KapHo
227° C, a temneparypa xomomuibauka 27° C. PaGouee Teno mBHrarens co-
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BepIIaeT 3a MUK padoty, paBHyo 10 k/[x. Kakoe koimm4ecTBO TEIUIOTHI TO-
JTydaeT pabodee TeIo OT HarpeBaTeys 3a OJUH ITHKII?

B1. bamnon o6semom 30 comep HUT cMech BOIOpPOJa U TEIHs MPH TeMIIepa-
Type 300 K u naBnenun 828 klla. Macca cmecu paBHa 24 r. OnpenenuTb
Maccy BOJOPOJa U Iesiis B COCTaBE CMECH.

B2. B cocyn, coaepkamuit 2.5 Kr BOAbI IpU 15° C, BIIYCKAalOT BOZASHOU map
Maccoit 200 r mpu Temmepatype 100° C. Kakas TEMIIEpaTypa yCTAHOBUTCS
nocje KOHAGHCAllMM BOJSHOro mapa? YaenbHas TeIuloeMKocTh Boasl 4200
Jbx/xr-K, ynenpHas Temora mapoobpasoBanust 2.3 MJIx/KT.

B3. B snexrpuueckuii kodeitHnk Hanmmmm Boay oobemoM 0.16 1 mpu Temie-
parype 30° C u BrmOuHIHM HarpeBaTens. Uepes Kakoe BPEMst M0OC/e BKIIOUE-
HUS BBIKUIIUT BCs BOZA, eciiu MolHOcTh HarpeBarens 1kBr, KIIJ| Harpesa-
tens 80 %? YV nenbHast TeruioeMkocTh Boabl 4200 [x/kr-K, yaenpHas Temnora
napooOpazoBanus 2.3 MJx/Kr.

B4. Temmosast mammmaa nmeet KIT/{ 25%. CpegHsist MOIIHOCTE NIepeady Tell-
JIOTHI XOJIOAWIBHUKY B X0 ee paboTsl cocTaBisier 3 kBT. Kakoe konmuecTBo
TETUIOTHI NTOJy4aeT pabdoyee TeJI0 MalIMHBI OT HarpesaTens 3a 10 c?

C1. UpeanbHblil onHOATOMHBINA ra3 B koimuectBe 0.09 Monbs Haxomurtcs B
PaBHOBECUM B BEPTUKAJIBLHOM LMIMHJIpPE IOJ MOPIIHEM Maccol 5 Kr. Tpenue
MEX1y HNOPILIHEM U CTEHKaMM LWJIMHIpPA OTCYTCTBYeT. ATMOchepHoe naBie-
nue 100 kIla. B pe3ynbrate HarpeBaHus rasa MopiieHb MOJHSJICS Ha BBICOTY
4 cM, a Temrmeparypa rasa nojgssuiack Ha 16 K. Uemy paBHa muromaap mopii-
Hs?

C2. B cocyzae neXHUT KyCOK JbJla TEMIEPATYPOH 0° C. Eci cooOumTh eMy

50 k/Ix TemoTsl, To 3/4 mbaa pactaer. Kakoe KOJHYECTBO TEMIOTH Heoo-

XOJMMO COOOIINTE COMCPKUMOMY COCYZa AOMOIHHUTEIBEHO, YTOOBI BECh JIeH
pacTasil U 00pa3soBaBILIasCs BOJA HArpenach 10
TEeMIIEpaTypbl 20° C? TermwioBEIMH OTEPSIMU 1
npeHeOpeus. YOenmpHas TEIUIOEMKOCTh  BOIBI
4200 Jx/xr-K, ymenpHas TeIUIOTa IUIABICHUS
ampaa 336 xkJHK/KT.

C3. C xakoil HauMEHbBIIEH BBICOTHI JOKHBI OBI-
U CBOOOAHO MajaTh JOKIAEBBIE KaIUIM, YTOOBI
NpH yaape O 3eMIi0 OT HMX He ocTaitoch Okl 0 P
«MOKpOTo MecTa»? B MOMEHT majieHus Ha 3eMII0

TeMIlepaTypa Kareib 20° C. ViaenwHas TemaoeMkocTs Boabl 4200 JIx/kr-K,
yAedbHas TemioTa napoodpazoBanus 2.3 MJDx/kr. ConpoTHUBIEHHEM BO3AY-
Xa TpeHeOpeyb. YCKOpeHUe CBOOOIHOTO MajeHUs] CUUTATh MOCTOSIHHBIM WU
paBHbIM 9.8 M/c°.

C4. 10 Monp HOEaTPHOTO OJHOATOMHOTO T'a3a OXJIAJWIIN, YMCHBIIUB JaBje-
Hue B 3 pasza. 3aTeM ra3 Harpeiu A0 nepBoHayanbHOM Temmeparypsl 300 K
(cm. puc.). Kakoe KOJIM4eCTBO TEIIOThI COOOIICHO ra3y Ha yJyactke 2—>3?

IIpuMepHBbIe TeMBbI JOKJIAA0B U NPe3eHTALUI
1. AHTHYHAsS HayKa. Pazpurue HpCI[CTaBJ'ICHI/Iﬁ O CTpOCHUH BCHICCTBA. FCOI_ICHTpI/I‘-IC-

ckas cucrema mupa. ['unoressl o nBuxkeHnu 3emid. [IpocTpancTBo U BpeMs. MexaHuyeckoe
neuxkeHne. Paboter Apxumena u ['epoHa.

2. Cucrema mupa Konepnuka u ee pazsutue B Tpynax k. bpyno, T. bpare, Kemuiepa,
[Nanunes. Jloka3arenbcTBO BpaleHst 3eMIIU U €€ OpOUTAIbHOTO ABHKEHHS.

3. Coznanne knaccuueckon Mexanuku. JKns3Hp u TBopuecTBo WM. HproToHa. AHanus pa-
00ThI yueHoro "MaTemMaTruuecKkoro Havana HaTypanbHOi (unocodpun". Pons HeloToHa B pas-
BUTUU pu3nyeckoit Hayku. Co3aHne TeOpeTUIECKOH MEXaHUKH.

4. MonekynsipHast ¢usuka u temiora B 18 Beke. Padoter J[. bivka u I'.B. Puxmana.
Kuszup u tBOopuectBO M. JloMoHOCOBa, ero pabora "Pa3MeplluieHne O MPUYUHE TETUIOTHI U
xoJona".

5. Bo3HukHOBeHME U pa3BuTHE TepMoauHamMuku. [Ipunmun Kapuo. OTkpeiTHE 3aKOHA
COXpaHEeHMs U IpeBpaleHus >Heprun P. Maiiepa, Jxoyns u I'. I'ensmronsiem. Pabotsr P.
Knay3uyca u B. ToMcoHna o co3gaHnio MEXaHUYECKON TEOPUH TEIIIOTHI.

6. Monexynsapnas ¢usuka B 19 Beke. Pazpaborka kuHetndeckoii Teopun razos. Co3mia-
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HUe cratucTuaeckoit pusuku [Ix. Makcsemiom, JI. Bonsiimanom, ['n66com.

7. Pabota X. I'toiirerca "Tpakrat o cBete". Pa3BuTre BOTHOBOW ONTHUKH B TIEPBOM IMO-
nosure 19 Beka. OtkpeiTie naTepdepennnu cera T. Ourom. Onruka @penensi. CounHeHus
O. ®penens "Memyapsbl o nudpakiuu cera .

8. IlepBble OTKPBITHS B OOJACTH AJIEKTpHUYECTBA U MarHeTu3ma. TopuectBo b. dpan-
KJIMHA. JKcnepuMeHTalibHOe OTKpbiTHE III. KynoHOM OCHOBHOro 3akoHa 3J€KTPOCTATHKHU.
OTkpeITHE BNIeKTpUYeckoro Toka. Padotsr ['ansBanu, Bonbra, [leTpoBa.

9. DnexkrpoMarueTusM B nepBoi nojoBuHe 19 Beka. OTkpoiTHEe X. Dpcrena. DIeKTpo-
nuHamuka Ammnepa. [lepBeie uccienosanus anekrpudeckux neneit I'. Omom. XXKusHp u TBOP-
yecTBO Papazes. Pabora yueHoro "DKcnepuMeHTaIbHBIE UCCIICIOBAHMS 110 AJICKTPUUECCTBY".
Otxkpertre J.X. JleHuem o01ero npaBuiia OnpeaesieHus HalpaBIeHU MHAYKIIHOHHOTO TOKA.

10. BO3HUKHOBEHHE U Pa3BUTHE TEOPUU SJIEKTPOMArHUTHOro mnoiid. JKu3Hp U TBOpUe-
cTBO MakcBea, ero counnenue "Jlunamuueckas teopus nois. I[lonmydyeHue aneKTpoMaraur-
Heix BOJH [. I'epuem. A.I'. CToneToB — riaBa nepBOil HAYYHOW MIKOJIBI PYCCKUX (PU3UKOB.
OKCHepUMEHTAJIbHOE JI0Ka3aTeIbCTBO CYILIECTBOBAHUE CBETOBOIO JAaBiieHUs. JKu3Hb U TBOD-
yectBo II.H. JlebeneBa, ero crates "MakcBemno—bapTonueBsl cuibl AaBI€HUS JTYYHCTON
sueprun". M3zo6perenne paano A.C. [lomoBbim.

11. Pa3zBuTHe 31€KTPOJAMHAMUKYU JIBHXKYIIMXCS TE€I U CO3JAAHUE 3JIEKTPOHHOU TEOPHHU.
OnbiT Maiikenscona-Mopnu. Paboter I'. Jlopenma, [Ix. Tomcona, A. Ilyankape. XXuzub u
TBOpUECTBO A. DiiHIITeHHA, paboTa yueHoro "K siexkTpoauHaMuKe ABMKYIIUX cpex.

12. Bo3uukHoBeHune aromHon gusuku. OTkpeiTist B. Pentrena, A. bexkepens, [Ibepa u
Mapu Kropu. [Ipo6iiema TenaoBoro usnydeHus 1 kBaHtoBas runore3a M. [lnanka. Pazsurue
KBaHTOBOH Teopuu cBera A. DHWHIITEIHOM, ero ctaThs "OO OAHON IBPUCTUYECKON TOUKE
3peHHUs, Kacarouleicsi BOSBHUKHOBEHUS U IpeBpalleHus cBeta'". OTKphITHE aTOMHOTO siapa .
Pesepdoprom. XKusus u TBopuectBo H. bopa, ero crates "O cTpoeHUN aTOMOB U MOJIEKYT .

13. Co3nanue xkBanToBoM MexaHuku. Pabotel B. I'eitzentOepra, JI. ne bpoitns, 3. llpe-
nuHrepa, M. bopHa, I1. lupaka, B. ITaynu. Crates O. Illlpenunrepa "KBanToBanue kak 3ana-
4ya 0 COOCTBEHHBIX 3HAUECHUSX".

14. PazButue QpU3MKM Aapa U JIEMEHTAPHBIX YacTUI. YCHEeXH Hay4yHOH mKousbl O. Pe-
3epdopaa. Kuzaes u TBopuectBo 3. Pepmu. TropuectBo U. u @. Kommo-Kropu. Coznanue
SJICPHON SHEPreTUKU U TeXHUKU. OCHOBHBIE OTKPBHITUS B (PU3MKE DJIEMEHTApHBIX YaCTHII.
®uszuku naypearsl HobeneBckoi mpemMuu.

15. Pa3zButune ¢usuku B Hamel crpane. A.d. Modde - rnaBa coBeTckol KOl HU3U-
koB. TBopuectBo C.U. BaBmiiosa. OtkpeiTie u 00bsicHeHue 3¢ dekra BaBunosa—Yepenkona.
Kusnb u TBOpuecTBO M.B. Kypuarosa. OtkpsiTie cBepxtekyuectu renus 11.JI. Kanunen. Co-
31aHue KBaHTOBbIX reHepatopoB M.I'. bacoBeim u A.M. IIpoxopossiM. IIpobiemsr Tepmo-
sanepHoi sHepreTuku. Heperiennsle npoGiemMsl Gusndeckoil Hayku. OTBETCTBEHHOCTh yue-
HBIX 3a Oy/ayIee YeJIoBeYecTBa.

16. Co3nanue KBaHTOBOW XpoMmoauHaMHUKH. CTaHAapTHAs MOJeNnb GU3UKU dIEeMEHTap-
HBIX YaCTHILI.

IIpumepHbIe BONIPOCHI K 3a4ETy

1. Pa3BuTHe npeacTaBieHUl ApeBHUX 0 GopMe U pa3zMepax MaTepuaIbHOro MUpA.
Enununel Bpemenn. Kanengaps.

AHTH4YHas Hayka. Pa3Butue npeacTaBieHuil 0 CTPOCHUH BELIECTBA.

AHTHYHas HayKa. ['eonieHTpruyecKkas cucreMa Mupa. ApucToTesb. MexaHndeckoe
JBHKCHHE.

Pa6oter Apxumena u I'epona.

®u3uka CpeTHEBEKOBBS.

®usuka snoxu Bo3poxaeHus.

Kemnnep, ["anunei.

I'ue6ept, Toppuuemm, Caemn, CteBuH, [lackans.

wmn
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9. Paborts! lekapTa u ['tolirenca.

10. Pa6orts! I'epuke, boitnsa, @epma, ['pumansam, Pémepa.

11. ’Kusnb u TBOpuecTBO HplOTOHA.

12. Ananu3 pa6otel HetoToHa» Maremarndeckue Havyalia HaTypalbHON (huimocodum.

13. Pa3BuTHe MmexaHuku B 18 B.

14. PazBuTHE MOJICKYISAPHON (PU3UKU U TEPMOJIMHAMHUKH B 18 B.

15. OnTuka 18 B.

16. VccrnenoBanue 3IEKTPUIECKUX SBJICHUHN B 18 B.

17. OTKpbITHE NEKTPUYECKOTO TOKA.

18. Bxiian M.B. JlIomoHOCOBa B (hU3UKY U aCTPOHOMHUIO.

19. Pa3zBuTue BOJIHOBOM ONTHKY B NEpBOM MooBuHE 19 B.

20. Pa3BuTHE 2JIEKTPOJIMHAMUKY B TIEPBOM mojioBuHE 19 B.

21. Kuznp u TBopuecTBo M. Dapanes.

22. Pa3zBuTue TEpMOJAMHAMUKH U MOJIEKYJISIPHOUM HU3UKU B iepBoi monoBuHe 19 B.

23. Kuznp u TBopuecTBO /. Makcsena.

24. Pa3BuTHE DJICKTPOJIMHAMUKH, JIEKTPOTEXHUKHU U paauoTeXHUKU B 1870-1890-x
rojax.

25. 3apoxaeHue KBaHTOBOM Qu3uku B 19 B.

26. BoznuknoBenne atomMHo# ¢usuku. OTkpsiTis B. Pentrena, A. bexkepens, [Isepa
u Mapuu Kropu.

27. Kuznb 1 TBOpUECTBO A. DHHIITEHHA.

28. Co3nnanne kBaHTOBOM MexaHuku. PaboTsl B. I'eiizenbepra, JI. ne bpoiins, 3.
[Ipenunrepa, M. bopna, I1. Tupaxa, B. [Taynu.

29. OtkpoiTHE aToMHOTO sAapa O. Pesepdopaom. lanbHeliiee pa3sutue saepHoi u-
3UKH U PU3UKHU DJIECMEHTAPHBIX YACTHUII (JIOKBAPKOBBINA TIEPUOT).

30. Coznanue kBaHTOBOM XxpomMoauHaMuKu. CTaHIapTHas MOJENb (U3UKU HIIEMEH-
TapHBIX YACTHII.

31. Pa3Butue ¢usuku B Hamer crpane. A.®. Modde - rimaBa coBeTCKOM MKOIBI HU3H-
koB. TBopuectBo C.M. BaBunosa. OTkpsiTHE 1 00bsicHeHHE 3 dekTa BaBmioBa—
Yepenkosa. )Kusnb 1 TBopuecTBo M.B. KypuaToBa. OTKpbITHE CBEpXTEKYUECTU
renus I1.JI. Kannneit. Co3nanne kBaHTOBbIX reHepatopos W.I'. bacoBeim 1 A .M.
[IpoxopossiM. [IpobiieMbl TepMOSIEPHOIN SHEPTETUKH.

5.4. Meroauyeckue MaTepuajbl, ONpeae/sioNie NPoueAypbl OLleHMBAHUS 3Ha-
HMIii, YMeHHUIi, HABBIKOB U (MJ1M) ONBITA /1eSITeJIbHOCTH, XapaKTePU3YIOLIUX 3Tanbl (op-
MHMPOBAHMS KOMIIETEeHIM I

ComnocTaBUMOCTh PEUTHHIOBBIX IOKA3aTeNed CTyIEHTAa MO pa3HbIM JUCHUIUIMHAM M
0aJUTbHO-PEUTHHTOBON CHCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJEHTOB OOECIEYMBACTCS TPHUHSI-
THEM eIMHOT0 MEXaHN3Ma OIICHKU 3HaHUU CTYJEHTOB, BBIPAXKEHHOTO B 0ayliaX, COrJacHO KO-
topomy 100 6ayyoB - 3TO TOJIHOE YCBOEHWE 3HAHUM 110 Y4eOHOW NHUCIMIUIMHE, COOTBETCTBY-
folee TpeboBaHUsAM yueOHOU TPOrPaMMBL.

MakcumanbHBIA Pe3yNIbTaT, KOTOPBIH MOXKET OBITh JOCTUTHYT CTYICHTOM IO KaXIOMY
u3 6JI0KOB peUTHHroBOM orleHKH — 100 Oanos.

B 3adeTHO-7K3aMEHAIIMOHHYIO BEJIOMOCTh BBICTABJISIOTCS OLICHKH «3a4TEHO» U pEil-
TUHTOBBIE OI[EHKU B OaJliax.

[Ipu momy4eHUu CTYIEHTOM Ha 3a4€Te HEYIOBJIECTBOPUTEIBHON OIEHKH B BEIOMOCTH
BBICTABIISIETCS PEUTHHTOBasl olleHKa B Oamnax (<40 6amioB), coOTBETCTBYIOIIAs (pakTH4e-
CKHM 3HaHUSM (OTBETY) CTY/ICHTA.

Kputepun orieHKr 3HaHHWHA CTYICHTOB B paMKaxX KaXXAOW y4eOHOW MUCIHUIUIMHBI WIN
rpynn AUCHUIUIMH BbIpaOaThIBAIOTCS MPEINoAaBaTesIMU COIVIAaCOBaHHO Ha Kadenpax yHU-
BEPCHUTETa UCXOS U3 TPeOOBaHUN 00pPa30BATEIBHBIX CTAHAAPTOB.
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HIxkaJia oneHUBAHUA 3a4YeTa

Kpurepnn onennBanus Baausl

[onHble ¥ TO4YHBIE OTBETHI Ha Bonpockl CBOOOJHOE BiIaJeHUE OCHOB- 15-20
HBIMH TEPMHHAMH M MOHSITHSIMHU Kypca; MOCIeNOBATENIbHOE U JIOTHY-
HOC W3JIOKEHHE MaTepuaia Kypca; 3aKOHYCHHbIC BBIBOABI U 00001Ie-
HHS [0 TeMe BOIPOCOB; MCYCPIBIBAIOIINE OTBETHI Ha BOIPOCHI IIPH
chade 3a4€ra.

[TosHBIe ¥ TOYHBIE OTBETHI Ha BONPOCHL. 3HAHHE OCHOBHBIX TEPMHHOB 8-14
U NOHATHH Kypca; IOCIIeNOBaTeNbHOEe M3JIOKEHHE MaTephaia Kypca;
ymeHrne (GopMyIHupoBaTh HEKOTOPHIE 0OOOIIEHHUS MO TeMe BOIIPOCOB;
JOCTaTOYHO IIOJIHBIE OTBETHI Ha BOIIPOCHI IIPHU caye 3a4€Ta.

IlonHpIi M TOYHBIA OTBET HAa OAMH BOIPOC.. Y JOBJIETBOPUTENHHOE 4-7
3HaHHE OCHOBHBIX TEPMUHOB U TIOHSATUH Kypca; HEIOCTATOYHO MOCJe-
JTIOBATCIILHOE HM3JIOKCHHE MaTepHuaia Kypca, yMeHue (GopMyIupoBaTh
OTJICNIbHBIC BHIBOJIBI M 00OOIICHHS IO TEME BOTIPOCOB.

HETIOJIHBIA U HETOYHBIN OTBET Ha OAMH BOIPOC. 0-3

HTorosas mkaja oneHHBAHUA pe3yabTaToB OCBOCHUA JUCHUIIJIMHBI

Hroropas OICHKA IO NUCHHMIIIIMHEC BBICTABJIACTCA 11O HpPIBe,Z[eHHOﬁ HHMIKC IIKaJIC. HpI/I BBICTABJICHUH HUTO-
TOBOM OLICHKH IPCIOAAaBaTCIICM YUHUTLIBACTCA pa60Ta 06yqafomer0051 B TCUCHUEC OCBOCHUA NUCHUIIIIMHEBI, 4 TaK-
K€ OIICHKaA I10 HpOMe)KyTO‘IHOﬁ aTTCCTAlluM.

KonnuectBo 0amios OrneHka 1o TPaIUIIMOHHON IIKaJe
81-100 3auTeHo

61-80 3auTeHo

41-60 3auTeHo

0-40 He 3aureno

6. YYEBHO-METOJIMYECKOE W  PECYPCHOE OBECHEYEHHME
T CHUTIIMHBI

6.1. OcHoBHas JInTEpaTypa

1. TypseB, A. . Uctopust u metononorus ¢pusuku : yueOHoe nocodue. — Capartos : By-
30Bckoe oOpasoBanme, 2020. — 410 c¢. — Tekcr : omektponHsii. — URL:
https://www.iprbookshop.ru/99124.html

2. Wneun, B. A. Hcropus u meromonorusi GU3UKHM : y4eOHHK Ui BY30B /B. A. WnbuH,
B. B. KyapsBues. — 2-e u3a. — Mocksa : Opaiit, 2022. — 579 ¢. — TekcT : 31eKTpOHHBIH.
— URL: https://urait.ru/bcode/508142

6.2. JlonmostHuTEIbHAS JIUTEPATypa

1. bBpaxuuko, M. A. JIpa Beka yueOHuKa pusuku B Poccun (HMcropust Mmeroauku o6ydeHus
¢uzuke B Poccun ckBo3b mpusMy cTaHOBieHUS yueOHUKa gu3uku). - Mocksa : [Ipomerei,
2021. - 750 C. - Texcrt: AIIEKTPOHHBIH. - URL:
https://www.studentlibrary.ru/book/ISBN9785001721024.htm

2. Hodde, b.JI. Hcropus Hayku: aTOMHbIE IPOEKTHI: y4eO. mocodbue i By30B. — 2-€
u3n. — Mocksa : [Opaiit, 2023.— 191c.— Tekctr: oamekrponnsii. — URL:
https://urait.ru/bcode/516645

3. Kanke, B. A. Hcropus, pmrocodust 1 METOJOIOTHS €CTECTBEHHBIX HAYK : YUCOHUK JIIs
maructpoB . — Mocksa : FOpaiit, 2022. — 505 c. — Tekct : asnekrponHsii. — URL:
https://urait.ru/bcode/508723

4. Pacosckuii, M. P. Ucropus puszuku XX Beka : yueOHoe nocobue / M. P. Pacosckuii, A.
I1. PycunoB. — OpenOypr : OpeHOyprckuii rocyaapcTBeHHbIN yHUBepeutet, 2014. — 182 c.
— Texkcr : anexTponnsiii. — URL: https://www.iprbookshop.ru/33636.html

6.3. Pecypchl uH()OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHeT"
1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
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https://www.iprbookshop.ru/99124.html
https://urait.ru/bcode/508142
https://www.studentlibrary.ru/book/ISBN9785001721024.htm
https://urait.ru/bcode/516645
https://urait.ru/bcode/508723
https://www.iprbookshop.ru/33636.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614

2. Hayunas snextponHas oubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCHUIIJINHbBI

1. Metoandeckrue peKOMEHAIMH 110 MOATOTOBKE K MMPAKTUUCCKUM 3aHSATHSIM.
2. Meroanveckue peKOMEHIAIMH TI0 OPTaHU3aIluU CaMOCTOATEIILHON PabOTHI 1O JAHC-
[UILIMHAM.

8. HH®OPMALMUOHHBIE TEXHOJOI'NH JJIA OCYLECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

JInneH3MOHHOE MPpOrpaMMHoOe o0ecredyeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopManuoHHbIe CIPABOYHbIE CHCTEMBI:
Cuctema TAPAHT
Cucrema «Koncynprantllnoc»

IIpodeccronambHbIe 0a3bI JAHHBIX
fgosvo.ru — IMopran dexepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB BBICIIEr0 00Pa30BaAHUSI
pravo.gov.ru - OdunmasbHEIN HHTEPHET-MOPTAI IPaBOBOH HHbOPMANUH
www.edu.ru — dexepanbHbiii moptan Poccuiickoe o0pa3oBaHue

CB0OOIHO pacmpocTpaHsieMoe MpOorpaMMHOe OoOeclieueHre, B TOM YHCIIE OTEYEeCTBEHHOTI'O MPOU3BOJ-
CTBa

OMC IIneep (muis BOCIpOU3BEACHUS DIEKTPOHHBIX YUeOHBIX Moayeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

MarepuanbHO-TeXHHYECKOE 00eCieueHNE TUCIUIIMHBI BKITIOYAET B CeOsl:

- yueOHbIE ayAUTOPUH IS IPOBECHUS YUEOHBIX 3aHATHI, OCHAIIIEHHbIE 000PY/I0OBAHUEM U TEXHUYECK U-
MU CpeICTBAMHU O0yUeHHs: YIeOHOM MeOeIbIo, TOCKOU, IEMOHCTPAIIMOHHBIM 000PYI0BaHHUEM, TIEPCOHATBHBIMH
KOMITBIOTEPAMH, TIPOEKTOPOM;

- IOMCIICHUA I CaMOCTOSITEJIbHOM pa6OTLI, OCHAIIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOU C BO3MOKHOCTBIO
nojgkiroueHHeM k cetn «MHTepHeT» U oOecmeyeHWeM JOCTyma K 3JICKTPOHHON HH(DOPMAIHOHHO-
obpazoBaTenbHO cpee.
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